Introduction
One of the main problems involved in walnut micropropagation by tissue culture techniques is the low rate of multiplication. This can be due to the slow growth of the regenerated shoots leading to extended culture periods and thus resulting in the appearance of latent contamination in the culture (Somers et al., 1982; Driver and Kuniyuki, 1984; McGranahan ef al., 1986) . To overcome this problem, we have tried to culture nodal segments from embryonic and juvenile material in a double-phase system, which has been shown to increase production of axillary shoots (Viseur, 1985) , and to include in the culture medium antibiotic mixtures to prevent bacterial contamination (Phillips et al., 1981; Young et al., 1984 Juglans nigra (Somers et aL, 1982) and Paradox (Driver and Kuniyuki, 1984) . Higher BAP concentrations, for short culture periods, produced morphological modifications in leaves and shoots, and finally induced vitrification. The application of 0.1 mg/I GA 3 induced greater elongation in the embryonary shoots but had no effect on the juvenile shoots.
The establishment of the explants in double-phase cultures increased the micropropagation rate for both types of plant material (Table I) . Similar results were observed for juvenile material when the plantlets in the greenhouse were stimulated with growth regulator solutions. Presumably, the use of both treatments, double-phase and plant growth stimulation, will improve the proliferation rate in walnut.
Sixty percent of the shoots regenerated from embryonic material produced roots. Similar rooting conditions were used by Meynier (1985) for hybrid walnut.
Effect of antibiotics on shoot cultures
The pretreatments given to the plant material together with the surface sterilization of the explants allowed the recovery, after 15 d of culture, of 85% of the explants. However, latent endogenous contamination appeared after 1 or 2 mo of culture resuming in only 5% final recovery of the explants.
In an attempt to solve this problem, antibiotic mixtures were added to the initial culture medium or to the fresh medium used for transfers. In the first case, the addition of cefotaxim (25 mg/I), tetracycline (25 mg/I), rifampicin (6 mg/I) and streptomycin (2 mg/I) (mixture A) allowed the recovery, after 9 wk of culture, of 50% of the explants. (Young et al., 1984) .
From this research, it can be concluded that the conditions under which the source plant is grown and the treatments given to the explant in culture are important for success in walnut micropropagation. We expect that the combined actions of the phytosanitary treatment of the plants in the greenhouse or in the field, the application of growth regulator solutions, the culture of explants in a double-phase system and the addition of antibiotics, will greatly aid the establishment of an efficient micropropagation method from selected mature walnut trees.
